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PURPOSE: To quickly restore even an optical fiber fault with simple 
configuration by easily forming a wavelength multiplex network of a larger 
scale and allowing the network to easily cope with even a biased traffic demand 
and using the network for a broad area network. 

CONSTITUTION: A 3-layer distribution means (routing network) is made up of star 
coupler 440 and filters 480-482 and the means distributes a received signal and 
its input output ports are connected by switch circuits 410-412, 480-482. 
Since the wavelength multiplex network shown in figure is equivalent to a known 
3-stage switch circuit, the connection between optional input and output ports 
is attained. Furthermore, the operating wavelength range of wavelength 
variable lasers 420-428 is enough to be 1/3 of a conventional range and the 
network is easily formed totally such that the means is realized by an electric 
circuit (LSI) when an input output signal is an electric signal. 
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itKa[S®A*3t*-f>t*J4<it)l^»l9:lt6n. & 

i'. 

A* a n/S:3tt«^<O«SS««®«fi03tffl^C««U 

•y 5^*att. ill2a»® A*3P- h tirffiJtSfiSftx 

BfrES^>'-H*ts-r589E®2a>x-f-v^^att. s 
m / - H »c A* an5)t«#©«fisjt«©«fi©itjc 

glT^A-'f XA*ffl:^-rS5t®#sa«?«t8aiHtH:^#- h 

1 r^SfcttafSOjex^'-* y zfy t. 

- H 1 0«iBR»i: WEJtXi'-* y -f^ t ©Mis 
iSBdn. }fr%©Stfi©fS^©»£3ii'r«^2lft^^ 

i£©/-Ht©»iKfflti9IB3tXi'-*-y:/7. 

5«St©3t7 7-f A'i:*a<if t*4$ISfr«il« 
JB 1 . 2 3 8B«©«fi#S:^ h y-i?. 

10, *fc»itt(^»fi«©a;4«aR©3fev;i/g=-7'Ui' 

SIS©/ - H t ©»«atsiiia*v;i.^>^n^-y-i: stt 



(2) !|$H¥6-3 5 0 5 6 3 

2 

iKf 7 r -f /tt s^«-r -5 c t si^atr «>si«jfi 

1. 2SS:tt3iB«©jfig^^a*-y 
tll«Ji6] iaE2l®y-HtS«/-Hi:©IWtC. 

esim/-H©&i'-if3t!S<t:. Miasm y-H©&x 

;i/-5^>i^Jt7 Ti" Ai^©t»-rn*Mcftfi!$n-5 c: 
l^atf ^.IS^^Bl. 2. 3. 'l*fctt5E«©iS[fi* 

IcflflE L'-lf 3t!K© 2 OK±Atg5^$n?> C t S^^at 
[M*9!8] WE«ftJl'-5^>4'3t7T'fn)»H4, 2 

SfflZ-Htt. llOE«ft«l«©)t7r'f/t«K!6>6©A 

2. 3, 4. 5. 6*fett7E«ffli6fi#2 

[^IQ®ff«l«l»n] 

[0 0 0 11 

[0 0 0 2] 

[SE3fe©fi[«] «s£*. fifej;<aenTtr»sKfi#a* 

JO y h'7-i'©-«l««Bl 6lCa^-r. HlC*ViT. 1 0 

0~1 0 SUmmSam^ ©A 
ijifi- h, 110-118 J: D3ttii* 

a( (^p— !f®5ifia;gBs»cas:s) ra-s. 

1 2 0~ 1 2 8ttl^-ifJtSA^e.®>tffl:^!{i^JR^5n* 
Jt^T-fA*. 1 3 0~1 3 2B#3t77-fA'J:0A:»33 

n^tt«©ft!^53tit««ttft#a^-r«»tft#siii 

^yr^n-vibi>. mz, 1 5 ottA^anfcSJKS^ 
40 afi^«^T©ai*3t7r'f;'<K:i%»ici^ffi-r*3A* 

y.3mijo>7.9-i]'j-:fy. i 6 o~i 6 2»ix^-* 

•y:/7®ai:*I>t7 7-fA'T*-5. 170~172 
ttl A;»JX3a:^®*y7'7, 1 80~1 88f4*y7' 
9170-1 7 20ai*3t7r'f/'tr»D. ^T©1^- 

if3tiS!6^^©3tm^A*sg#aanrv5 5. 1 9 o~i 
9 8tt. «g*a5nfc3tm^©f*>sm«©«[^©3t 

iaan&2imm^sanT«)#a&^r-rssMEK. 1 

50 a 0 ~ 1 a 8 ttS<i«ae^®m*#- hT**. 
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[0 0 0 3) W-ifS:2ie«mm^TSB|-r-5:&tt<*:L 

DBRl^— tfOi'SC. A-fyXftSS-^fiffCiORli 

SKi^Vi*:*. -^roPfflSISlCOViTtt^Kr* (BIT 

[0 0 0 4] 016lC:feV>T, 4Sa>A*#-h {KiJ 
5}?- M 0 0 ~ 1 0 8 ©v»-rn*») tffijSrota:^*- b 
M a 0~ 1 a 8 OVi-rnAO »«TICj£'< 

[0 0 0 5] \yf>^\^ttifi^. ±M\^itmmt. xta^jsH 

-sett, S^lilKfl5A:<J)tM^l''^;i'*«/h3<?a:5fc 
-i^(Dm2CDfl|jac&ai 7CS^-r. 2 0 0~2 0 8ttH 

1 6®A*#-ht. ■tncwjsrrai'— tf3ts®ta* 

^r-f/^Tft*! 2 0-1 2 8»C5[t)tb&ffl*7T'f/X 

K LTV^-&. 2 1 0 ~ 2 1 2 »H 1 6 iC^-rS[S#fi[9 
Kl 3 0-1 3 2a:H«l®iftfi^ai§IK. 2 2 0-2 2 

2Gffl*3t77'f;tl 4 0-1 4 2{CjttJ6b^S[S#S 
|HlK®m:^7t7 7-f A. 2 3 OliA^Jt^y-f AA^e® 

»fi*a* nfc3t«^*«■€■ns ®«ftic**j6:ufcta*)t 

i'-y-c*-5. c®?tT;i/5":^Ui^-tJ-®iif^®»aiic:3V» 
Teaa-rs. 2 5o-2 5 2tt»ft^^«*nfc3tx* 

^^*&SSaiCi>«-r5ift^4>«lelK. 2 6 0-2 6 
8 tt*-JSl£g®)fcffl*m^-ca6.5, c*ae.®3tm*^^ 
2 6 0-2 6 8S«§im^«c3:tt-r2.i:t'&lC. SilS 



(3) 1$B8¥6-3 50 563 

abs*^, 01 6ti^i;-r*'5fc*#B5-r-5. 
(0 0 0 6] 0 1 7 ®^f4c®ft{^$KW-r«:'!:ae><C. fi 

ffllCif7;U^-/l/-i/-9-2 3 O®S*«lf^»XtJl»T01 8 

SAAii?- h*>&®«fi*asnfc<B^®;i'-^>e^® 

sr. 018 (a) ic^-rSftf^^- K 1 li. A*il?-h 

2 2 o*\e®isrfi*msn&>tm^ (Kfi»=3) 

*^«SLT«0. S[gAl®)t®^*tA*#-h2 2 0 

ti^ttB®ffl:<j5j«-h2 4 0c;i^-?->i'an. wl^k 

2tA3®3t«^*«ft'<r. 2»ai:3#B®tB*3j'-h2 
4 1. 2 4 2IC;W-^>i^Sn5. mz. 018 (b) 
iC^-TKlf^t- H 2 «. A*3}*- h 2 2 1 1i^^<7>Wi3L^ 

asnfcjtM^ («fi»=3) *^ia;^j3j<-h2 4o-2 

4 2Cf®J:5JCJP-^>i^3n5*>*a^UT*0. » 
f^*- H 1 i:ra«lCiS5Al®3tm^*tA*5l«- h 2 2 

1 ti^fi:BotH*5l«-h 2 4 1 ic;p-5=->i'$ti, iSfi 

a? A2®3tm^*»-5-®T®3»B®lfl*5S-h2 4 2C;i' 
-5^>^'3n5. ififiA3®Jtm^ttl#B®ai:/3:j?- 
h2 4 0lc;P-f^>ir3ns. C®.i:5lC, Xti^nii. 
Jtm^tt, «SAl«Slpa:UTjSlHlWlcffl:*j4?-hC 

jp-^^^i^snattHjfttsba. 01 a (c) c^-rsif^ 

[0 0 0 7] ST. 01 7JC*-rtfi*>t7 7'fA'2 2 0 
-2 2 2tt, -etl-fntSSAl. A 2. A3®3tm#*^^^ 

S^nrvisror. -en^A^ifwA^^it-h®*)®*** 

K»jraifc». «il>ttf. A*3j?-M®A1. A2. A3 
30 tt. All. A 12. AlSOi^JC, 1SB®S?*»A*# 
-hS#. 2SB®a?*<SEgaB'JSSf fe®tf5. 
018 (a) - (c) CS-r#ftf^*-HJ:0. 
f'7'l^i'lJ-2 3 Offlffl^jK-hlCtt. 017IC*-rJ:^ 

^«:tLT«fiAl, A 2. A3®3K<S^*«^Sfl:$ns 
c:i:»C&0. «fi^i'«IaI»2 5 0~2 5 2T&igEfi«»C 

iHR^rns. c®is«. 01 7ics-r»fi*a*'yh7 
-^'Ttj. m.&i^mmn,2 10-212 t«j5»«(Hi» 

2 5 0-2 52 t®Hitt. -tn-f n 1 o®jj£g*^M^r 
4» »iR*n5c:tC)4-5. z.<r>mAi:\t. 0i6«c^-fJ: 

o\z. itm^<J>ii^\z^^^u^)v<J)^yifi1^<. * 
It. jf7;u^:?'Ui7-9-2 3 0®aAai*3l'-h-ctt. 
-&g®7tm^A<»DigLTffiffl5n?.fcJ6. U— !f3t 
iB®ttfi"T£«B«</h$<TJ:V). r®«lll, 01 6t: 

[0008] 

fc0 1 6 ics-rtt*®i8itfi#a^-y h^-i'-ctt. tt« 
a? oAai*4«-h®»«*<Bii6 (etT. i®tt«8*y>:/ 
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A«. H17lC:fet>T. A*#-l«2 0 0. 2 0 1. 2 
0 2S:ill*'t<-h2 6 0, 2 6 1. 2 6 2 Icfttti-?.* 

«itS7^ig-r%s. ai[:g^si5i»2 1 0'<'2 1 2. iss 

i)'«lal852 5 0-2 5 2ICiRS$n-5Aai**-hA*. 
o K 7 b S5il*«»5»&K:tt«fflr€f»V» t H 5 

[0 0 0 9] tt±«)j;5c, HI 6 tH 1 7 icsrse* 
® 2 o©«fi*a:^yh7-i' jt«^©»E 

^:ia< tfe-;?S*bTV»fc. H16i:H17lC 
CO 0 1 0] COT5S?qtt±iSLfc*<tlca*T)a:$nfc 

COO 1 1] 

m/-Hi:S^!5t<tt>lo^tfaft©^t. cn^iS 

stfi#a*y h^-i'irftvJT. iweae/'-H©*'* 

tt. a»OA*#-f«t. i98Bffl»©A*3l«-hi:^* 

<tt>^»K»ten. 5Bis«fi*«ii*sw— tfje 
mt. tfjiE«»©A:^#-Hi:stiew— y^tistsa^? 
wi::«arr*iii©X'f -y^^siisrwu. wes©/ 

CO 0 1 2] a«JS2E«©»?q-ctt. m^umi 
ia«©afi*a^->h7-i'c*v>r. mEsimy-F 



(4) !t$B8iF6-3 50 563 

6 

Hi^-rzU—^i^mit. Ata:'7#-hlB]©»«!5«lCi£; 

i; T5!igiSfi*»^«©«fittfi^a u— tf r * 5 c t & 

;J»^r-r5l'— ifJtiStt. A:#J^5nyi:3tm^©ttS&}i:£ 
©KS®Jtm#JC«aLTa*f-53K«tfi««x/W X 

10 irES2©X'f y5^?att. s®y-HJ:A*$n5ye 

m#©i6g«fg^©8Eg©3ttcai»LTtt*-r^>JtiSES 

^ftxA'-fxi:. iaE3t»gXftx/s--fx*ita*-r«.3t 
©^*a«?w»ciaEai*5j?-n=»<3t^wx'r -y5=-t 

10 0 1 3) »«J14E«©«MT«. 
1, 2S&tt3E«©«fi*a*<> h7-i7lCi3triT. 

^7.9-^3 v-:fvt. s®y-Ha:©««asi:girE3tx 
3'-*5':/5i:®racaB$n. Bi?^©ttfi©s^® 

tiJEJKX^-*-^:/^. i5J:c;S(rE)tX^'-*-vy7 
M-ett. 1 . 2 * fctt 3 E«®SEg*a* y h 7 

-i^fc^feviT. WESS;i'-5'>y3t7T'rA*»i«, 1 
tj. *fctt«ii^i6fi«®SJS:Sfi»®Jtv;i.5^yu-i/-y- 
SIS©>'-Hi©»lK!a84:8aE3tT;i/^7'Ui^-yt 

[0 0 14) »««6E«©569^Ttt. 
30 1. 2. 3. 4*fctt5EiS©«fi*2*'yh7-^'C 

*vvT. s^Esimy-Hts^y-Htroratc. s9Eie 
fi;w-5^>i^3t7 7'f Awa»<H«iK^En. iUEisim 
y-H®&w— tf^tfit. s9Esmy-H®#X'ry9^ 
#a©A*«^-t*«. ■?-n-enME«»«©«fi;p-5^ 
>i'5!67 7 ^ /\'iW®v>rnAMc»ai3n^) c t sri^a t 

■r-5. SI«JS7E«®f5WTe. a««5E«® 
© 1 ■^®A*»?ir8(rEU— !f3t»©2t3KJ:!S«aaiia 

40 [0 0 1 5] ar#«8E«©«i«-e«. si«« 

1. 2, 3. 4. 5, 6*fett7E«©«[g*a:?i>y h 

v-i;\z^\^x. BiIEiS:g;p-5^>i^3t77-<A*iW(j. 
2 IaIiS£(±©3t7 7 i* A*iB«5S«-r*afimSW U. 

2m/-Htt. fl(rEas«js©*77'fA»K©»*'©i 
- H tt. mEa««i«©jfc7 7 -f niiiB*» e © A^^tm 

CO 0 1 6] 

50 tt5«[»©A*#- Mxft*ssnsm#tt. mi©X'f 
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[0 0 17] ii^«2e«(o%^i:^na, s}:^ 

(0 0 181 -KXZ. R«:S4giiro«WICJ:ntf, a* 

Sit. ii*«5i2«o56w»cj:n«, mim\. 2 

CO 0 1 9] »«]B6ffi«®^?«lC<i:n«. a* 
«1. 2, 3. 4Sfctt5E«®«S*S:^5>h9-i? 

#S*y h7-i'»C*t»T. 3f7;Vf^7'l/i?iJ-©l-3© 

[0 0 2 0] ff:»98gB«©»iqiCJ:n(f. 9I« 
JSl. 2. 3. 4. 5. e^fcttTEWOttfi^a^y 

*aWUT3t»^*3itBf •5. ^ 
S[#aiwJ:r). a««ldi<03t7T-1'n*IK*»e©A*3t 



1$B8¥6-3 5 0 5 6 3 

[0 0 2 1] 

t^rayi^HT^-S. Htw*5t>r, 4 0 0~4 0 8«1i5/ 

h7-j^'v©A:^*-KCfflau -«lc«^i)-»]*a 

anfc®^*»A*an5At, eiTTtt$wwiri*©u 

y^JtnX.^. 4 1 0~4 1 2ttAA*-htjS[fiei« 
4 2 3. 4 2 6t42 1. 424. 4 2 7t42 2. 4 

2 5. 4 2 8tt. ■eti-eniiffigfiWHtti^U'r** 
-ene.tcaaans^i»Ts^-rjSEs;i/-^>i'#a 

Atii*-3Tl»S«tgBl^U-ifT»«. 4 3 0~ 

4 3 2ttKfiBiaU— »f4 2 2. 4 2 5. 4 2 8*t{a* 
•r*J6ffl^**'R«$n«.3t7r'fA*T*0. 4 4 0fi-f- 

n»c A:^ 3 t\^%^^^^<n^■h icJ^#?ir5>E-r-5¥a 

i:LT(0X5'-*s/7'7-C*5. 4 5 0~4 5 2eiSltS 

^aanfc«^*«ai:^*n<5x3'-*-y:/94 4 oroffi 

:»J7r'f AT*?). 4 6 0~4 6 2GStg^a$nft:© 

^©^-^^^ 1 o®«§&B^Mtca«?-r57-<';i'^r» 

«. Sfc. 4 7 0'«-4 7 2«7-<;W3'4 6 0-4 6 2r 

aK $ nzt#-S[:g® 3tm^ (cmr ta * ® * 

0. 4 8 0-4 8 2tt&'*. Jl'3'4 6 0~4 6 2© 
tU*d:. ^^/h7-i'©ta**-h4 9 0^4 9 8«» 

[0 0 2 2] c©igi:::feviT. Si©lllfi0ilT(i. m 

tf. RgpI^L'— 1^4 2 2, 4 2 5, 4 2 8 i. XrS'- 
*ry:^94 4 0t. 7w;i'^'4 8 0~4 8 2ttt. WS^ 

mz^ 1 6 \z7pr^wk<m.^§,^^-j hu-i^ tm^T 

^IftffiRflianTti^Cti:. -f-OAtBA^-hSX-f 

(0 0 2 31 $T. iftgBlSW— tf4 2 2. 4 2 5. 4 
2 8 tX^'-* 4 4 0 t^-f 4 6 0 ~ 4 6 2 
itt. S&a«tC3x3®SiaX'f •y5^*«lfSUTV»2>i: 

h9-i'tt, !ltt©3aX'r-y5'a!S4:tSHB-r»*. 3 
ax-f e5R©AttJ^5j<-hW©»ll«««^l6 

■r*.5*»e.. Hi»ca%-rjffifi#a^i/h'7-i»tt?at© 
H 1 6 ic*-r«ij«t^«icttjaoAaA#- hm<Dm» 

*«IilT?*-5. ai 6i:Hl©mSH:«rr«(i:. 

tf3tigt7w;v^'©fi»eiiD-c»**^ ai(c*t>T 

tt. ■E-©»f^SEfi«ffittH 1 icjf^ 1 / 3 -C J: - 
;?F. HlTtt, HI 6rtt!6MliUJa:t>3X3©X-f 

•1*5/^(2lK»4Aa*U>f»**'hav»C<t:^. AW*!! 

^**«ae^©«^««aii» (Ls I) r^rti 

fc«>. /hS. <S3XhT«S^I8T**. «E*© 

«iisfi-ctt. lll^»Efi^8H©j^:^»«s?I^^— 9'**iiJST7 
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[0 0 2 4] .k\Z. *«M©»2O||»«^0 2tC7]^ 
■r. 5 0 0-5 0 7{lSifi*a^ y 
-h, 5 1 0-5 1 lt^A:^3t^-hi:ififi^S!lx-1f«r 
SjK-r^/ti?)(7)X'f ^y^lilK, 5 2 0, 5 2 1, 5 2 
4, 525^:522, 523, 52 6, 527», -tn 

IC, 5 3 0, 5 3 1, 5 3 3, 5 3 4 fiKSoIXU-if 

5 2 2. 5 2 3, 5 2 6, 5 2 7 ;^taj:^-r^)tM^}6^iR 

^^ns^t^T-fAT^o. 5 4 0«^nicA:^$ns 

l^y-^yXh^. 5 5 0-5 5 ittSftS^^a^n;^®^ 

6 0-5 6 3«iSfi^S$n;t©^Off:d^6 l^O&g 
*H5t«JCa«T^7-f;l'i'T*S. 5 7 0-5 

7 3ti7^;^r$'5 6 0-5 6 3 Ta«$n;/i:*-&gO 

3t<t^ic^t*-r^u*m^ (aam^) -rr^o, sso 
-5 8 ili:?>r;V3'05ai:^a:W*#-h5 9 0-5 9 7 

[0 0 2 5] Z.0m\Z^^^X. m2(7)^iS^JTl^, «»JA 
iftgpj^l^-lf 5 2 2, 52 3, 52 6, 527t 
X5'-*5/:/75 4 0 a:7>f JU^5 6 0-5 6 3tt, Ig 

2,5 3 5C0§>!r{Z2O(7)^6gBl^^-lfd«S?JK$nT 
<i.^\ Itlth. locoftgJl'-^>^S(Z>Am*3p- 

[0 0 2 6] Slt02H^-r»g^a^'y h7-^T 
'y:/^440t>U<tt540 $S«Ufc««T 

WL^)v-^y9m^^v'ya.^\zmm'^zt 
(D%ym^m 3 ic^-r, a 3 {c:feviT, e 0 0 - e 0 7 

h7-^'\(^A:^#-h-CfeO, 6 10, 611 
^'IsIKT^'S. 620, 621, 62 4, 625 



(6) *}Sg¥6-3 5 0 5 6 3 

10 

«t6 2 2, 6 2 3, 6 2 6, 6 2 7fi, ^-n-fnaf^iS 

3 0-6 3 4«A^-*u/:/^, 6 4 0-6 4 3«A3^ 
ty y 7 6 3 p - 6 3 4 Vittt'Sa'rs>t7 
r-fA, 6 6 0-6 5 3««fi^S$nfcm^<Z)«f;6^& 

i^ofts^a^swfcajj-r^^^rji/^T**, ^-u 

T, 6 6 0, 6 6 l«7^;i/:$'com:^ttlJ**-K6 7 
0-6 7 7$}gjK'rSX< 7^lHl»T*«», 
i^? [0 0 2 7] B3fr^-r«l«B> MMrft^tWi^V-^ 

'WcKB^nTVifc:t««;&:A^-:*'y:/5 5 4 Olcft 
AT, /jN«S;^A5'~:^!y:/7 6 3 0-6 3 4$Atfi:^ 

[0 0 2 8] @Ji;^(^>U^3Jc^rill;a:ViLm3co* 

i£0!i«, Wi^^^vm(Dm\:^v-^^^^mz^m\.x 
tf v>^*«M(Dm4 ©^a«»j<o«*$a 4 

^ (a) iC^-r. 04 (a) yzi&^^Xs 7 0 0-7 0 7tt 
h7-^^'\<^A:^#-h, 7 1 0-7 1 l«A:fJ3j? 

*tC, 72 0, 72 1, 72 4, 725^72 
2, 7 2 3, 7 2 6, 7 2 7 B> -^-n-fnttfiW^Stt 

3 0-7 3 7«^:7r-fA\ 7 4 0-7 4 3liAi$'-:^ 
vrfys 7 5 0-7 5 3tt;^^-*!y:/77 4 0-7 4 
3*;?^>yS^jL4^irai«r^^7T<A, 7 6 0-7 6 7 

^jRg^S^n^tm^^tf;^^^ 1 r:>(r>m,^^®&mzm 
40 a-t^y^jv^. 7 7 0-7 7 i«, y^)V9i 

6 0-7 6 7 CDtiU:^ h780-787 ^ffiJK 

■T'SX-r ^7 ^IsIKT^^o 04 (b) «, I/— tf<0»f^ 
Sg«S:^-r0TfeO, «H7 9 0J^ftg«ja!U— lf7 
2 0, 7 2 1, 7 2 4, 7 2 5<Oftfm:B«, IBffl7 9 
1 ^ftSoISil/— tf 7 2 2, 7 2 3, 7 2 6, 7 2 70 
»f^&S«T*^. 04 (a) {C^"rK:^^i:*'y h7 
-^l*0 3tC^-r«l«i:^3ft«*T*O, 03<D^« 

50 Xh^. 01-0 3lC^'r«!dci:lt«UT, 
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(7) 

11 

fi5>S i: a n-5 3t 7 r -r t » t V» 5 WIS*<* «>. 
K'; (a) lc*1-«l)5firii. fifipJXISffittJi 

(a) 01~H3IC«:'<. Jt<t^©^i' 

[0 0 2 9] w±cDiijswic^5iiTtt, iaaffi*^.S[S 

-fJito^v 8 0 0d<H2l;:5^-r)S 
SJV-^^i'ffl Gt7T'fA5 3 0~5 3 4. 

5 40, 7-fjb5' 5 6 0-5 6 3) cffisfaa^-c* a? 
•5.8 0 iifim\z7p.-t'iSL&)v-9->ifm (^vr-in 

4 3 0~4 3 2, 4 5 0~4 5 2. *y:/9440, 7 
-^Jl/^' 460-462) (Cffla-rsS5»T?&5. HS^L- 
TV^ai-JjSt. ir.WlL&)V-=f>ifm 8 0 0 3 Id^-f 
iSgJW-^'^i^ilB (*<y:^76 3 0~6 3 4, ^yy-i 
A6 4 0~6 4 3, 7w;i'^'6 5 0~6 5 3) t?HStt 

[0 0 3 0] 0 1 ~0 5 lC^-r*»?^®S 1 
L.m5©*JS«9tt, ^!e3fe®0 1 6 ttfcttUT, U-lf:fe 

[0 0 3 1] mz. 01 7 ic^-rse*o«itiEic5WUT* 

K??*Bffl-r-5e:tCJ;0. 0 1 ~H 5 ic^^fSf^ffi® 
^]S«q«t# &n-&. 0 6 »B 1 lc^ferr'&:4c%qqo!>Jg e 

t>T. 0 1 ®«l«B*tc»*£rr4S»CttlM-(D?9F^* 
f=rttTSlWS«»f5. 9 0 01401 7 •C^-r^ev;!'^ 40 
•fV^-^2Z(i\Z^lSrf^^-^)V9-fVi;^. 9 0 1~ 
9 0 3tt3fr;P^yUi'-9-9 0 0®A*)t7r^'A. 9 
0 4~9 0 6ttJtTJP^7'Ui'-y-9 0 0©ffi*3fe7 7-1' 

Z-?. 9 0 7 ~ 9 0 8 tt0 1 <Dim»ii\znf&r^WL§tn' 
-^>!fmr$>i. ti3.t>-^, 06ic^-rs6©ii»w 

jieTji'g=^:/n'-9-9 0 0 <D»mm 1 7 c^a 
n-si^ic. A*3n2))t^#©»[fiicj£:i;T. )W-5^ 




4$m¥6-3 50 56 3 

SiHzm-rA»^&tS>f3:i>(nit. jte^Atais© 
a:^33)?-MCi>ffian-5Ct;i<. 1 : HZ)V-^>!f 
anSCtiC**. i:-3T. C®fll«TI4. 01~05 

iw^L.fc*^?^©mi~^5©§ijfiwicit'^. a?.ic. 

3tm^©4>iECSr:> < 3t L"^^l'©fiT*t;SV» t V» 5 

ttfipJ^W— tf©«fi^«ttffltt01~05{t 
?<-r«!^i:|si^fT*0. 01 6©tS;l5©««J;i5. «S 

©01 7©fl|]S6©^iiT«-3fcy>':/D-vi'ttSrWLT 
Vi«.fc«). ttja©Ata:^J#-h©»R*^ffi-C*0, <3 
■otzhyhyi^fSmz^BizMflS-^mniZ. 
[0 0 3 2] 0 7 «0 2 {C»;S-r5*«M©M 7 ©SIJS 
W©«SE*^-r:^o-^i^HT*s, 0»X*V»T, 
fllli!eLfclliSeiJ©«fiE®3!UCj*{S1-*SI5^>(Ctt|^-©«F 

mm^xm^i^Kt^. r©g7©sijfi«sirtt. « 

gJl'-^^i^iWl 0 0 Odt06{C^-rSS6©IIJtW<!:S 
7ioTV».5«^>T*0. 1 00 1~1 00 3*t«fi#a 

anfcjtm^si^n-r^iSEg^^HiiiK. i o o 4~ i o 
0 9 am&^m^K i o o i ~ i o o 3-c»iianfc* 

-jfifi®3tM#U*1?»5. 1 0 1 0~1 0 1 5tt. 0 

2lC^rSSoIXW— If 5 2 2, 5 2 3. 5 2 6. 5 2 
7tmC<, iifiBj^W— tf4 2 0~4 2 8C«LT2 
f&©iSS^IS!«8ffl*W-rSifi^nI«U-lfr»5. «[S 
^aHlttl 0 0 1~1 0 0 3tt. 02tC^-r7YJl'^5 
6 0~5 6 3©J:5lC*-©«S©3fe«^®*i&aW-r 

-5(i»j© 7 ^i/^' ©»^-a-c«j«-r •& c t tr^ -5**. 

*SB7©||««-Ptt, SE*J:0±<ffl.&nfcv-/yvi'x 
> ^'-H© 7 JW^- * © J; 5 ft iS^g^^S 7 T« 
^anat>©i:f C®«^tt, 02ir*-r*l)«i:l^ 
lf®iSg?r«ttHtt2»t/.cS««. «tfi#S 
3»«»cJ:r), Aai*««i!8^3t7r'rA*»i3J:t;«:g 
;V-^>i^iH9©®S!£fiillr^^.tVi5fJ;S*<*^>. t 
0 2 <C*-r(**©ifi:B#a^ y h 7-i'©SljfS©X 

tf:^3j?-h©«fiR*^SBT*D. <gofeh7ts/i'SB 

[0 0 3 31 06a:07iC^-ril6«J:C^m7®l^01 

tt, 01 tB2ic*r«i«<tt;sB2©iijfi«^tisii;< 

X^'-tt®««l(ST*S. 06t07lC7i%-r«lJES 
IC«UT, 03t04 (a) C*-ri5C. >-y->a« 

[0 0 3 4] 08tt;^>;/v'att©*-;/ N7-^fl!)«i:b 
itm8©|lig«i9©«l«**r:^D<yi70T*5. U^, 
0K::feV>T. i[j£L;^fBlftl)bS7©^0!l©tt^S 
*lC«{£:-r«)eB»C«IM-©^^&#(tTS»i^«:«ll5f 

•5. 08H. si6tz^tma.iiz^i-f^is.w\r~^>ifm 

9 0 7~9 0 9®»i^S»«fiiHU -tn6®fflS3fc7 
7'r/N-C;<>y->attlr»iKtfc«dcS*UTt»*. 11 
0 0~1 1 0 2a3tv;i.9^7'l/-i'-t>-9 0 0tl^i;3x3 
®3fcv;P^yUi^iJ-T»0. 1 1 0 3~1 1 1 Ittjt-y 
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(8) 

13 

v:ittlC»iR$n^>t7T<ATa5^, 1112 

-1 1 1 4fi3*(D^7ri'A*J:0A:^^^n'55t(i^«r 
l*(3r)3t7 7^Al33l8'&-r*3t*!y:/^, 1115-1 

1 1 7}m&^m^t\rz^{m^i^mt^&&i^m^m 
r$>K>. ^^)V^'fv^'^i 10 0-1 1 02^i§ii;3t 

Tftf^f^CtJi. 018 (a) - (c) iC^fftf^S 
[0 0 3 5] aSlCfel^T, AUi**-h4 0 0-4 9 10 

yt^)V^:fu^D-i 100-1102, yttiy-fy 
1112-1114, m&^nmni 115-1117 

0 \ 0 2(DWir^mm\z^^^x\tmi s (a) - 
(c) ^zm-rmox^^o -mtbx. 3z>(d-^^&& 

!f4 2 0, 4 2 3, 4 2 6tcaa"r*. Z^il^tDo! 
tf4 2 0, 4 2 3, 4 2 6 f^, Vi-fnfe^tT 
JV^-yVi^Vl 1 0 0-1 1 0 2<D-m±<DX:h:^-h 

-r^t)^, pJ^JggU— tf4 2 0, 4 2 3, 4 2 6 

f)m&ki\zm&ini>t. ^n^c^^a^e^^r^ 

A*1 1 0 3, 1 1 0 6, 1 1 0 9S:ar), Vi'rnt>^fc* 

y7^7l 1 1 2Jcji^-^>y$ns. 

[0 0 3 6] 01 SCDtSf^MSlC^D, TtVr^Al 1 
0 3, 1 1 0 6, 1 1 0 9\zm&^.l<D^mm)Vl-^ 

f)^^. tUio^. oT^ffiSU-tf4 2 0, 4 2 3, 4 2 
6 \m&^l^itLxmi]t^- h490-492 
^IBT?**. W*«fiU-1f4 2 0, 4 2 3, JO 

4 2 6f^, S:gA2^^^bTHi:^3^^-h4 9 3-4 9 5 
tlfi?lK^m?35>D, SgA3«r:fM.TU:^3i^-h4 9 6 

-4 9 8tc»jKWfiET3^^o ctDWimmei^z^rm^ 

i^-So fJ^t)*., ffl:^>t77-Y/t9 0 4^tS[SAliC» 

jiEL, as:^)^^^^ A'9 0 53&tiKSA2jc»^su a* 

^ 7 T ^ A* 9 0 6 A 3lC«tJ6-r iftS^V-^ > 
^M9 0 7 iCfttt^n^V—tf^Stt. Pl««ftl/-1f 
4 2 2, 4 2 5, 4 2 BXh^ifi. iKS^I/-^>ifjH9 

0 7, 9 0 8, 9 0 9«iiji;«jiT*-5c:tirea*n 40 
fcv^o :i(^S8(7)^jS0y«. a3{c^'rs3o^sMt 

n(D»mi)^f3i\^^^tm 3 3 onjiwiittatt 

0, iI6<hBI7{C^1-S6i5<fcr;m7<D^»«f!li:l^tt 

*t|»St;i^tl<ia*J;SC*^*5. tfefe<Z)017<^ 
m&<o!K^X«>o^y >':/ay^^^^LX^^^1tisb. 



4$ffi¥6'3 5 0 5 6 3 

14 

[0 0 3 7] m^\zm'?^h(r>%m\bMmz. bi6- 
^B\z7k^mmz^\i^Xs «fi;i/-'?'>^«a)i^8Wij« 

i:^i;ias-c*o, Bi6-0 8ic^'r,';^»«8i^ (stgji/ 

[0 0 3 8] H8JC*-r2HSffll 1 2 OtC:felri 

T, A*#-'h»;&^#V>«^(Z)«JgM«:H9{C*f. ;i 
^T, e l«A:^3jt-h4 0 0-4 0 2lcmL, iSfi 
y-K<OA:^#-hT*0. 4 1 0attA-r>y^lHl»4 
1 0 JC^lS-T'SA-f >v^0iS, 4 2 0 a-4 2 2 aliiR 
fipI^U-if 4 2 0-4 2 2 iil^-cOSgpI^l/— tfT 

:;*:tr, i i 0 0 a«3tv;u^:/u^i^i i o o ^ 

4 2 0 b-4 2 2 bt)* 
fiDl^U-1f 4 2 0-422 t|^-a>ttfi^«U-1f"T? 

^/Si, 1 1 OOb^^TJl/^T^U-^iJ-l 1 OOt 

mcye'r)v^:/u^D'Xi>D. di-d3tt^n^ni^ 

-<^)SSy"-H<clP)3 2**<^3t7r<A*TI^S. KS^ 

XU— tf 4 2 0 a-4 2 2 a, 4 2 0 b-4 2 2 b:feJ: 
r/*v;V5^7'W^1tl 10 0a, 1100 b(D«|j*43j; 
lCX»fP«jS:gpl!CU— !f 4 2 0-4 2 2, ^ttv;!/^:/^ 
^itl 1 0 0<h^<|^--C^'5o Z,<D^^\Z. C<D^m 

7^ ?^t^m\wmt^z.t,\z^^. ^yy^nmm 
[0 0 3 9] t,rz. 08 \z7f:rm 8 0mmmx\t. 

«, A**-h4 0 0-4 0 2, »'5V^«m*#-h4 

9 0-4 9 2^j^^t^^mn^(Dy-]i\z%mhx 

l'D0y-]^\zU^^n^Xmi}^- 

^ftib\z. lo<Z)y-FlCiK$$n^Affl:^3}^-MSt 

SJlt^ta^UVio y-F»fCH:^lr>0/-HICJR« 
tStl^Xtiiti'^-hm^^t3i\^^m^\Z\t. 06-08Jr 
^-rW^lC^SV^T, mtC^^^^SaAffl**-h«:ffiffiL 

)4Jtn«<fcVi. mm\z. y-Hft»cH:^i:?<z>y-H{r 
iR^$n^AtH*3S-h»c^:&;&^^<<^«'&lcJ^, 

-08«c^T«iS6!aaii^«T»6. uA^b, ^(D:^m 

t\zu^ftib. fiiimfim<^^o ^^x. ms\z^^ 
^^rr^s 9 ommmomgi^^ i o tc^-r. 

[0 0 4 0] 01 0{C^-r»9O^JfiW©«!dctt. 07 
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IS 

4 2 0-^4 2 2t^'^)V^:fU^^l 1 0 0\znjSi't^ 
ttiS^^UTVi^. BIH;fei.iT. 1200-1207 l;i 
X>r»y5'I5IB<7)ffiA3ie7 7^AT*D, 1 2 2 0-12 

IC. 1 2 0 8-121 5Jiifigpja!l/-1fT^0. &g 
»I«P~lf 1 2 0 8-1 2 1 li:iJ[fioI«^~1f 1 2 1 
2-12 1 5 t«»fP«fi«*tsa:^. C0»9<Z)^JB 
yt-^Jl^-fU^/D-l 2 2 0;fe<fct;i 2 2 1<D- 
3^C0ai*d«3t7r^Al 2 2 2*5cfct;i 2 2 4*^L/T 
aj*5t7r^/ti 2 2 6'vJS^:$n, 

1 2 2 0:fe±r;i 2 2 1 <?)ffi:^<^ai:^*t5t7r-T A 1 2 

2 3:fe<kt;i 2 2 5^:fM.Tm:tl7t7T^A*l 2 2 7-^ 

ie^snxvi^. c:n«, S9»c^r&swxi/— tf4 

2 0a-4 2 2 at^eT;P5^:/W5r-y-l 100 at, « 
SoJ^W— tf4 2 Ob-4 2 2 b t3tT;U5":^l^^'+M 

1 0 0 b t(Dmt\F&&t&ffi»f3,^h<DtiR&L. 

a"r^ft«*fflViTSI«b;fc%<OT*0, «:7r'f Aft 

:*j*tbTli, 2-:>cO«^W;^«iy;0«#A^n. ^<D1^ 
}t. 2 2 ooSif^S^^t, 

^:/i/^7ij-i 2 2 i(3[)»f^iftfi«t«-€-n-ena;a-5ai 

5^:/l^^-9-l 2 2 0<D»f^J&fi^:> >tv;i/5"yu^lM 

2 2 l(DftfPiSfia:dtSjs{cE^-rs<fc5»C, ft>«r<D» 

3t'7;V5':/l/^1j-l 2 2 0, 1 2 2 l<D#>«r(DA*#~ 
h(;> ir)lctt20(Z)iSfiBiaP-lf;^»IISSn*««^ 

uTVi«))&t, -nmz\x^t\^<DmmtJSi'Sx^^. 0 
1 0 {c^T««ic®«Tn«, m^^^v-^ 12 0 8 

-1 2 1 li:K:BBl«U-1f 1 2 1 2-1 2 1 5 
^:%S'fei^©aiC»iRSn'&5t-7;V^:/l/^5^-9-l 2 2 
0, 12 2 1 (7)g*X^^ h;Hx>>? (Free Spectral 
Range. PSR) £^±<Z)ftffifi:g«$^TS. ililTtt. - 
«i:UT2»^:fi^S, 
[0 04 1] ±ifiL/fe*^;U^:/W'^1^*l 2 2 0:6<i;Z/ 
1 2 2 Itt, ftfP»fi«HA^S**0-C, W^UWkt. 
#^TJ:V>fc», a«Kcit?(D}tv;i.^:/U57-lM 2 2 
ooftf^tc-DV^Tltt^T^o *t;i^^:/1/^ij-i 220 
<D 1 rxTiX-hif^- Y \zmA^t\^^W^^V-^i^ 1 r> 

i?*n«, ^osiif^«06-si8<o^ifi«»iic^-rMOT 

HlOrtt, 3tT)v^:/Ui^1tl 2 2 0(Dl:3(Z) 
X-hit^- V tcSlR^ n^&^ pj^ U~lf « 2 or* ^ 

«&n«. HI ojc:fe^rir, &«fiBi«^-iftt3f7;i'5=- 

r/l/^-y-l 2 2 0<0FSR<02f&^:l/TVi'5OT> ^t'T 

;p^:/i/i^iti 2 2 0©;u-^>i?^ftf^tt*(D<fc5{;:* 



(9) »0B¥6-35O563 

16 

CO 0 4 21 mX\t. %^)\^'^rfV^'^\ 2 2 0(^5^.^^ 

2 2 o<^ai^3}?-h j «c;u-^>y$ 

^:/l/^lJ-i 2 2 0Ol!jfP1$tt(^iSS<tt±o^OTtt,i: 
0. &:gAk+FSR. ^)S:tiiggAk-FSRO^di;f3 
fe, >tT;l.9^yi/'i7-S'l 2 2 Oa)m:^3i^-h j iC^l^-f- 
>5^$n*, fcfc'U ifiSAkt, iSefiAk+FSR*)^ 
ti»gAk-FSR(^»g;0^S?5:'s»TV^^fci?). 

HI 0lc^"r»9co||JS«tt, /h«Sa)^T;p^ 

«cr»t ^ -y- 1 u r 1" -5 L T 

^. 2r?co5tv;i/^:?^l^^i^-i 2 2 0, 122 

Itt, mfL\i. 1. 3|im»tl. 5/£m»i:V>5J:3 
ic, I4f^8[S«ffl*<S>S:oTVi^:/i:8e), Hi0(r^T<fc 

^ici*o7 7<A'icftg#apjfiB-e&o. ^mfflic^ 

[0 0 4 31 i:C5T!> im^1ti.^\Z. %^)V^':fV 
^1M 2 2 0, 1 2 2 10&><r<OAA#-hCOl:PJC« 

CCT. U^§^^f«*^r■r^;t^6(c, ScgpJ^I/-1f 1 2 
0 8-1211 t^TjP^yi/^+M 2 2 0<;>±*43^tC 
ffiBfSt, 3tTJV^:/^i5^-lM 2 2 0<7>*fr$tt«& 

li. ±^LfeJ:'5fC, if^j^^^yi/'^-tM 2 2 Oc^A* 
30 #-NJCft»&$n^3tO«S*A. :fe<fcrKA±FSRt 

A$nfc7^;i/^lCcfct:)T»lBT#^>t8?)"??*-5« C0 

.fc^jc. m\o\z7fctm^omm9i\ziin\i. ^9lo>x 

[0 0 4 4] tt±^^fcJ:5lc. 3tv;i.^:/u^i?-*3l 

ttjiOAW:^3p-h(oaiK;&^oJtE-e«»0, Sofch^t 
[0 0 4 5] H3, mA^^XSm%\Z7hf^o\Z. Mm 

5? )v-V0^mmis.Eii^i^^mftmv^^ii^^tif^m'ctb 
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i7 

<fci;s8©s^jg«f4&, ail (a) ic^T^:x;n?^tii 

WCEifi-f«. HtC*fr>T. 1 3 00~'l SOS©** 

«. WAtf. Bisj;:,**!-?^^^^©/-^! 1 2 oic 

fflaU 1 3 1 0~1 3 1 3(0g"<rtt. W^tf, m8\Z 
^tft-C^UfeSMZ-H 112 1 ICfflSr*. 1 

3 2 o~ 1 3 2 3tt*3lfll/-H;^lR«an«x**- 
h-c*^). 1 3 2 4«BIMy-Hl 3 00~1 3 0 3 t 
S^y-H 1 3 1 0~1 3 1 3t*»lKr2>3t7r'fM 
»T?*«. t&. 1 3 2 5~1 3 2 8tt. #S«y-H 

CO 0 4 6] ;*:»c.Hii (a) (D^yh'y-i^^^m 
h7-i^i:LTaffl-r«)«^fl>«!««SHl 1 
(b) {Zmt. CCT. Aai*:4?-hi:iS§ft/-Htt 

011 (b) Ttt3rp©Ji*t;i/-:/WcgE/Ranfc*y 

11 (a) (c^-rjt^r-fAi 3 2 4tt. Jt^r'fn'Jr 
-:/;H 3 3 0~ 1 3 3 2 iCSts&TiRS^n. 2IS« 

rs. ^<r)mmnt>->^K). si i (b) 

0*5/h7-i't»«**. HI 1 (a) ©^l?/->3Ltt® 

h^-i'tcsmi-cfe^iit^ifc/Oi-s. c©«ii«©i# 

tt, r t K 9 b y i^«ISlc«J«:-r «ffl»©-SISM 
Jr»«-r«Ci:lcJ:»}Sia$n.5. illS®/-H©Ji« 

0. It#®-y— tfx+©i'7.7^Alc»gS&lf-rilt;S: 
<«SC*STlr-5. i:©a:5C. *yh7-i^©«a 
«#}jg*t4A5.n5t. *S10©^tffl©tti8©«t 
©raiCtt. SEfiBl^U— tf©%fi«fi©«3£CJ:0. iJS 

s& h 7 k »y f ftCj»jrr«»©»fi5^^*;p**«sic 

©SK«CJ:»)SaK:l|3R"I«T*-5. HI 1 (b) © 

jw-:/tt©«j«ir:fev>T, &Ji©«i*«. -e;iic^*n 
rat)©©. i»w^©3iHi;p-?'>i'*^iisu-^-rv)w 

[0 0 4 7] HI 2 (a) tt0 1 1 (a) <D^y h"?- 

^7£«iaw»cx3'-tt©flljStLfc^i iro^ifiW©* 



(10) 4$ffi¥6-3 5 0 5 6 3 

iff 

BliBiii (b) tm^rm. 1 400tt3t77'r/t 

©SS«£««WtSI^-rai'DX3:?ii^ hy-KT» 
0, 1 4 0 1~1 4 0 3»43t7T'f A^r-y;i/7r»«. 
i^nxn^;^ hy-F 1 4 0 OfCfttt-aJt^T-fA-roSS 
iHtt, #«lciJtiTy-H©»r». ffllS^S^XIfeUfc*^ 
IC. «rfc* 7 r-f /"?©««. ffiI»*»i6^S^:;4«*^. *n 

sm-v^^f¥mznm.rt. )t7 7'fA-^r-y;i.©/c^«» 

*t^)>*V>il'i^»|R*«*«). 012 (b) li. 01 1 
i<7 (b) . HI 2 (a) tfili;^©EH*J:t;y-F®E 
lS®^-> h7-^?$it««lrEabfc«JK«s|r*0. 1 

4 0 4~ 1 4 0 5A»3t7r-f /iy-:/;HCfflS-r-5. d 
®«*S«, 011 (b) »C^f;V->'«®*y 

*S;ST«»fU. 7r-fA*®«itt!»*-:;?|6jic®^^f|: 
Jt^r-f A*'5r-:/ji.®,6«|« 
tt, 011 (b) -t®**!*!!--?;* 

v». HI 1 (b) tnisazyr-i/^mmt^^ 

lC»ftUTI|3S$n. 012 (a) ®Jt7r'fA®ffii«! 
tC^af « 7 7 -f Ai' a X 3 h y - H 1 4 

a? oo*»ijjs«:v>tt>5i*a*<*4. cns®iii i®5? 

Sg«H|:fcJ;t;-€-®«}^WIi. 01 1 (a) iC^f^-yh'? 
-i' S«(31M^C F:««D L.TIIS-r*«'&®S 
*W;ia:«l)«Si:oTl».S. *IS®*t/ h7-i'tt, 

[0 0 4 8] 01 3 (a) IC. 01 1 (b) ®;i'-7'« 
©*y hC-i'iiHl 2 (b) ©ii[««©:*-y F7-!!^ 

tsffl^-a-fcsi 2®*j|«i|©«|{S®:/o>yi7 0S;^ 
■r. 1 5 0 o~ 1 5 0 514, ■en-envKo*i®j3ism 
30 y-H«-&trJir*o, 1 5 0 6~i 5 1 ittcne.® 

^raSlS^Jt^r'TA^r-^JPr**. 01 3 (a) r 
14, 3-p®y-Hl 5 0 3~1 5 0 5tt. 01 1 (b) 

ic*-rJ:'5Jcji'-::/ttiwfts?snT*50. 3:p®y-H 

1500~1502 Ct5fr»TJ4»»Mafc«>, WAtf, 
y-H 1 5 0 OSWrtSi:, 1500-1503-1 
504-1 50 1^:1 500-1 503-1 505-1 

5 0 2t»4. 01 2 (b) ®J:5Cit««lc»lRSnT 
V>5. ■&5t7T-1"A'!r-r;i/®*»ltt)ViTl4. Stt?^* 
fBS*»Cf-5fc»*UTV»;4V>*<. !jJSta4'e.^iB»J40 

40 11(a). (b)~H12(a). (.h) tZmLitm 

fiiwj;o§aic**en-5. c:©mi 2®^s«si®j;5 

tr, 011 (a) , (b) ~0 12 (a) , (b) iz^ 

r^6^um0i(of&^mz^o. mms&nAL^sm 

J4*y b7-j'»tttr*Ct*»lI«T*.6. HI 1 

(b) ~01 2 (a) . (b) *J;t;01 5 (a) »4. 
^T®iaiSmy-FS;«y->i«K:»«TS0l 1 

(a) ©«j«c<MiT*o. ^(ommmsuyr-i/-^ 

*ft}4 y - Hft© 2 SICJtW t TJi;»:r 

C©&». ^^^-;'>'a«fcft«SIffi)fty-HaiCl4^r 

SO -:/Ji'©iR?f*ft-^3;^ha£©ffliB*^6±ia««**. 
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011 (b) -HI 3 (a) lC7it-r«llST*A-T$5 
BfflLfe^J^WSHl 5 (b) IC^f. eilC*t>T. 1 

5 2 o~ 1 5 2 8tt. ■en-6ni><o*^©jiismy- k 
s^tJS-c*o, 1 53o~i 5 4 ninnero^w* 

le^Jt^T-f A*^r-:/;i,T*-5. 2ISfi/-H 15 2 0 
~1 5 2 2. i@ISgy-H 1 5 2 3~1 5 2 5. j^S^ 
y-K 1 5 2 6~1 5 2 8tt. HI 1 (b) \Z7P.L1t)V 

2. 1 5 2 5, 1 5 2 8tt±l2fiDSI!»*y h'^-i'KJIi 

■r-5y-Ki*^tjJST*5tig«fC. -€-n6«)8S»4i 

y h'7-i7S:te-&-r«>. fe3 l:30;l'-:'«9S:«iS-r'& 
y-H2*^tJST»S, y-Hlt/-H2<i:«. 1^ 

13 (b) irtt;v-7'«®*?^h'7-i^*»Jifl:bfc«l a? 

T.f'-^ (lai 2 (a) ) , iSSItt 
(SI 2 (b) ) ®*i/h'7-i'(Dffi^-B-|Ci-5«fKt> 

[0 0 4 9] «±. 01-01 3 (a) . (b) JC^-r 
JBlJanUSBl 30«tt«®K9B-Ctt. Ata*#-Hi 

y h7-i'«*©j:^>c$ait»*»n«. HI 6c^-r 
A:^i<-hioo. 10 1, 1 0 2«lt3roA:^5t<-h 
^w#afl:^tnfc 3 oo«fi*tj6fi^a^(BsnfcA* 

tfis-rs. ftfi^xw— If 1 1 0. 1 1 4? 
1.11 2\ix:t]-&ni>iftmn<om&^mti9c<Dy ^ )\^ 

9 i^mws> i9o~i9 8Ta«isn, 

1 aO~l a 8lcai*3tl5. cneoffi^Jj^- HttA 
*#-h<!:l^«C. WAtf. 1 a 0-1 a2*n:P®a 

1 a 8<D»ICiS[g«»*^S»HU. ^-CTAAftg* 
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02~H1 5lC«;£:-r4*ig03*t'^Str^e)n2>. 
[0 0 5 0] -«tUT. H8lC*-r:*i5'h'7-^lC« 

{tj-r •sjt:^ >y h ^-i' 1 3 <r>wkm<r>mfS.^^ 1 4 

t^-r. 1 6 0 0-1 6 02 143 0©SES*t^S$n& 
A^Jje^T-fA. 16 11-16 1 3ttiSfi#S»«15I 
16 14-1616 ttiSS^S^aSSnfcm-KS 
©)tg^. 1 6 2 0-1 6 2 2li. L 1 NbO 

aX-f -y^^dlSTfll^anS^tSMX-f 1630 
-1 6 3 8 eA:^3nfc5te^©Kfi«}i«©ftfi©)t 

■If). 1 6 4 0-l 6 43tt3tv;i/5'7'Wi'1t. 164 

4 ttjt y->ittlCflEiR$nfc3t7 7'f A, 1 6 5 0-1 
6 5 2l41S»©7 7'f AA**»e.A:^$n2>a;*-5{^fi 
©itm^£*-yyj>i^-r-5^SES. 1 6 5 3-1 6 6 

5 tt*-©KgJC»li3nfc3tm^. 1 6 7 0-1 6 7 
2tt. L 1 NbO.X-f 5/?IiI»T«lJ«*tia 
^tSWX-f-yf^. 1 6 8 0-1 6 8 8{iA:^$nfc)tm 

^©S[Ssffi3t©«s©jtJc«ftL.Tm*-r<E.fts^» 

TA-f X. 1690-1692 tt«ftg6«7'/t'f X*^ 6 

a^j$ns;tm^$KS*ST5iss^sisi». i e 9 
3-1 6 9 5tt»g*asn^g^**ffi*sn-53t7 

[0 0 5 1] C©S( 1 3 ©^ifi«!|T». MSELi&H 1 6 

ISC. «fiis-s^5nfcA:*j7T'r>'N*©#^*^«iS*fii^ 

(BSnT»-«fi©JtflH»A*t«:-S;a. 

1f*^jSgBlSl©SS^^U— tf 1 630-1638 Tg 

<*©»fi«ia*7T-fA±T©KS©«EfilCXij|f .Sfc 

dWiSS^ftW— tf 1 6 8 0-1 6 8 8*tf4-DD$n-5,'S 

Ti^ai i©si owsiJse^tSJSSAt. «[s;i/-?'>i^ 
mm^%m-i^&»ommm 1 1 

^icfc^s©«!«ffi;!isaf.nT*o. ^E-nf-THsrs 

;it%PlSgT»«. 014IC:fet'iT. ««JAtf. A:^J^7 

r-f/ti 6 0 o*^eA*$n-5ifis#asnfc3fcm#« 
stfi^s^^didis 1 6 1 ir^K^n. *-i!tg©?t« 
^ 1 6 1 4 LTai:^sti-5. ;:ne.©3t^^ 1 6 1 4 

tt, JfcSMX'f »y5^1 6 2 0CJ:^T. ««jfe©S®y 
-Hic;v-9'>i^iB;ia^©StS«ftu— tf 1 6 3 0 
-1 6 3 2©v»-rnj6»tcs«!$ns. isg^iftu— tf 1 

6 3 0-1 6 3 2tt. K-h^ntz^ (StSSA i ff 

s) *?Bjt©smy-H»cji'-5">y-rsfc»tc}t3e© 

S[gAolcStt-r*. Kg^ttl/— !fl 6 3 0-1 6 3 
2tti!jtg©*lft«ffa3dJ. •?-©«g©3tm^C.««* 

nTv»-5x-3'©^ctt<6r©saa'bff*t>;a:^>. cwib 
A*$nfcjem^tt?f7;i'5^:/w-^ifi 6 4 otSe 

- M 6 9 4 c^tjs-rss©/- H*fi:e-r5) c«tu 
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Sns. A oliSmy-H©^iSEgl 6 5 IT. ftSOii 
S^ttHSft 16 6 1 T^S^fK^n. l 6 e 4 

tTi*r;i>i'icdi*sns. c®5^i8snfc3fe<t^ 

1 6 6 4 IS. ffflX-f 5/^1671 TSa©tH^ififi 
SiHai-r-SSigXftV— »f ( 1 6 8 3 ~ 1 6 8 5 <0 1 
o) ic^lSldn. ■S-o:>tti:4»9c:&#Sl5l% 1 6 9 IT^ 
ft^nrjt^y'fm 6 9 4ic3iai-aEn^. 

[0 0 5 2] JKfiXftV— tf 1 6 8 3~1 6 8 5©a* 

©iSEg^SIW— tfd^'iJSTfe-S. Jil±<D<fc5IC. Aa:^J 
m^*J3tT»-3Tt>. S*M>i>»l'-5^>i»'»ffttBI8lC 

^-riS8(o$iiS{ai^i^«iT%'&. z<i>%i^o^mw 

[0 0 5 3] 03. 04 (a) . 0 8;S:£ir*Lfc|ltt 

iiy-Hra»::i*©7T-fA*ti8a$n, ^Mi&acos 

v'X 7^/» tC« bT^«® v-XxASKH-rs 1 1 fee. 

W®«fi^^S*y h^-J'S^JSltb&llltWSHl 5 
[0 0 5 4] 01 5». 08lC^-ril8®^tB«q«»» 

jc*«w*affitfcai 4®*js«*^-r:^o-yi^0r 

atC*5V»T. 08tI^SS!®««S9fUCttll 

tt, ?tT;P5=-ywi'iJ-i 1 0 o®tii*u>i'icwos>L a? 
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X-f •yg=-l 7 0 0~1 7 0 2*#l)0L^Ci:t (I 10 
1 t 1 1 0 2»COUTttfl8*®fc«6=SKlxfc) . 

1 7 0 0-1 7 0 2<r>^-ht^f>mii (01 5li2*®«« 

1 1 1 2~1 1 1 4-C^iKSnS?5:WT*0. ffilJE 
LfeSeSEO^y h^-i'WJc^tC. §fi/-H®«OS 
AfflX-fvy^li^HT**. 

[0 0 5 5] 01 5 ir^-r«l«C:feV»T. W>t«. 7t 
Al 1 0 3t 1 7 0 SlCttBTS. aft. ^T'fA'l 

1 0 3o:iJi:jtfi^*«eMI$nTV>*i:iK!rr-5. c:® 
.fc^/fttttsr^r-f A'l 1 0 3l^fiS:lsSJJ<«4Ufc^:■r 
•&. »R®»^». m^ii, smi&i®]Ks^«@% 1 1 

1 5 0ai*S, ^il[&^tiZ^U^)Vi^=:.fr^ftii 

Ai 1 0 3<DSL»i>mminit, smy-KB, Mm 

/-HJC^LT. 01 SC^-r^-y h^-i't 

ias'ji4»ca!tte.nfcK«MWffl®*-v h^-i'S^^M/T 
»Btottang«SjgM-rs. sft/-Hd»e®«c»®tt 

tmSSBSrSmL-fcSimy-Ha. «0#AX-f-;/5^1 7 

0 0K:J:0 7r'f/tl 7 0 3*a*JT-5. C®JS«. 7 
T-f A-1 1 0 3±iceM3nTVifc3t<i^{i. :^r7r 
■if-^n 0 3 A 3t;<J -y l l l 
2-ptt. 77-f/Xl 1 0 S^fctt^y-f/tl 7 0 3*ve 

T. ei2iKiftB«®aiB*<fflacfTft*3nstvi5a« 

[0 0 5 6] »±, 4:%IH®4$itlCOV>Te«ie()IClKW 

•r-5. sr. *»?fl®« 1 ®i*«8tt. Mmy-HiciEff 

l^-t*-5fe®*n¥«EWtgT»-5A>. *fcttiE-®ft(^i5 

B® ji^a % ®dti?«rr* c toiJ^a < t 'fe-:^®*fi= 
*i«&-rctT*«. 01 6ic*-rta£3i5ffl«i*STtt. «^ 
MM/- Hsc^sns I'— tf?tiiittt)t 5^® ;i t. 

^¥ai--5i:iss-r5t. ■ene®iRgtti^-®m:^icji/ 

1 7 (C^-r?i£5l5®«llJTtt. S;ft«.2l«/'-Hrfi. |5| 
mm/ - HrtTttU— !f JieJB©«iBiSfie5VMCS)a:t) 

1 :3©2im/-HrtT«l^-®KS»[g®L'— tfJtiS 

®#«ttff?fsn;a:v>. szt. iS*®«|]STtt. 
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(0 0 5 7] *56M®a2©1#ai4, 2S«/-HC, A 

^rfsctr**. ae:*©««-rfti, iiey-Hicstg 

(0 0 5 8) *f6M®»3®1$a{4. 2l(t/-KCi^« 

T?*«. HI 6 lc*fa*fflfl|j«tt. -efe-efeJtT;!.^ 
:/W5'1J-*^S-f> a 1 7 lC^Tfie5lE©«ljST 

[0 0 5 9] 4 

t.lt, 017 c^-f S£*©«rit-ctt, 3tvjp^::rv'i'i>- 

. [0 0 6 0] *fB?a©m5<0!|#IS«, j|im/-HlCi^» 

eBan&3t-7;i'^7'wi'-!to i t>®A*3j«- hcisr 

E^5;4V»Lm7®4$IS(c^3-r«)#aii, H16*<fc 

otHi 7ic*-ri)aEo«i«»cii#ffiL?atn 

[0 0 6 1] *5!ig©»8CD!|$aB. KgyU-^^^i'Jt 
77^nM«t«ftfi. M^tc»B;$n-&r^:ic<}:r). 

CMSWy - H icX'f y ^ll»«*«-r« C t C J: 0 , 

[00 6 2] 

ig©ffiffl3)j"ifieic;sitvi5ii$aic±r), »:g5ia:©k 

— y 3t»©«fi^««H*t/^* < Jft 0 , !f 3t«R©« 
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[0 0 6 3] 3tTjwg^:/i/'i'-y-*2fflUfc*«§g 
©«ia-ctt. y>fnyi7tuiittb, tt«©Aai*# 

ii7t©t-6 6o«^«c^)affl^«8-c*o, Sit. msfH 

©a)£IC<tomai/T*0. «©x-^'©e#7*- 
t-yhW-h©©#^, h©m# 

[09©ffiim:^ie^] 

[01] *5BMomi©*18«©«J«!6*-r:/a>;/i'0 
[02] *«W©«2©^JB«©«|j««*-r:/n^yi^0 
[03] *5Eig©m3©|llSW©«j««*-ryayi'0 
[04] 4:S!9i©3l4©^ffi«f!l©«l«$^-r:/Dryj'0 
[0 5] *KM©fB5©^ll«ffl«j«**-r:^ny^a 
[06] *5!M©®6©«Sg«|©#|j«&*-r:/ns/i70 
[07] 4:»qg©S7©^je«q©«l^<£^-r:/D>y^0 
[08] *«W©^8©ll««©«l^*^R-r:/D-;i70 
[09] *«W©!B8©Sag«®«»«©««««T:/ 

[010] *»ig®»9®*lSfl©«l«**r:^n5^ir 

0T*5. 

[011] (a) ^axf (b) eft>!r*»M®^l 0® 
l«g«^l®)|ifiE*w-r:/n y i^HT?**. 
(H 1 2 J *«M®» 1 1 ®SllfiW®#liaE**r^D y 

[01 31 *5!W®3I1 2©*lfi«®«{S£*-r-/Py 

[014] «»q9©mi 3®||JfiM©«|j$$^-ryDy 
i7 0r**. 

[015] *f!^®Sll 4©9lffi«fl|©«|jA«^-r:/Dy 
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[0161 se«<ottfi*a*y h<7-!;(am&i:^f^ 

[HI 8] (a) ~ (c) ttft^Hl 7IC^-r3tT;W5^ 

4 0 0-408 («»©X**-H 
4 9 0-4 98 ai*3R-K (fi&©ai:^3p-h) 
4 2 0-4 2 8 SE^Bl^U— !f (W— tJ^JtiS. 
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4 1 0-4 1 2 
4 8 0-4 8 2 
800, 80 1 
16 3 0-1638 
16 8 0-1688 



1 6 2 0-1 62 5 3tSWX-fi/5' 

44 0, 54 0. 630-6 34, 740-74 3 3fc 

4 6 0-4 6 2 y-<)V9 msi&^n^m 

4 7 0-4 7 2, 5 5 0, 5 5 1 it^r-fA 

900 

112 0 M^ie (Mm^m 

1112 ^iJv-^y (^#10 
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»BB¥6-3 50 56 3 
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A 33 
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